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(54) POLYVINYUDENE FLUORIDE RESIN, POROUS MEMBRANE THEREFROM, AND 
BATTERY USING THE MEMBRANE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyvinylidene fluoride-based resin excellent in 
resistance to thermal deformation, a porous membrane consisting of the polyvinylidene fluoride 
resin and batteries excellent in safety using the porous membrane. 

SOLUTION: This polyvinylidene fluoride-based resin has 2 x 105-7 x 105 weight- average 
molecular weight and is characterized by including 7-65 wt.% polyvinylidene fluoride-based resin 
component having 1 x 106 molecular weight based on whole polyvinylidene fluoride-based resin. 
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im&mi ) m&¥-®&*&&2 x 1 o 5 -7 x 1 0 5 

^o{i:t^ y ^>^M^S^T- 7-6 5fift%^^ri-^ 

[ft**! 2 ] Btjf57K y ^ 0 {h y ^^j&j^v 
l. 7x1 o 5 — 6. 5 x 1 oscofii^^ft^r^-r 
-5^y^o{bt'^y^^^3 5-9 9mm%t. 

1. 0Xi0 6 -6. 5Xi0 6 ^Ii¥WMtt 

5^y^o{t:t*-y^^ttt^i-6 5mm%t*^ 
-rs ^ *&'mt'tzm*m 1 y ^o^t*- y 

i»*«3] mis^y^o{b^y x^mwflg^ 5 , 1 

2 is^otK y ^o<h: tr= y ^>9fcOTi 0 
[IS** 4] S9iE^y^o{bt*^y^^w^^ x ^ 
5£«<£>#y ^o{ktf = y f^wt'fc^r t 
-rsit** 1 ~ 3 <E>i^i* tt^— m\zmm<07$y ^ofkt- 

[»*«5] lifWi^2x l 0 5 -7 x l 0 5 

y ^v^aMMc#*£# y ^o^t^ y ^^wjus* 
[»** 6 ] nae* y ^oftt'- y 7* manias, 

1. 7X10 5 ~6. 5xio 5 olf?^iSrtt 
5^U^o^t^!JT>i»3 5-9 911%^ 

1. oxio 6 -6. 5 x 1 o*e>mx j p*&&***G-t 
s *K y ^o<b f ~ y t>^« 1-65 ii% £ 

[fS**7] mJfE^y ^o<fct*~y 1 

7 5 t:K±(o»^s:*i-6 r t zftmk-tzm&m 5 * 

[fit** 8] TOE#y*oftir=y^aM»l»as* ^ 
ssflio^y -&»o{fctr= y ^sMMB-cfcs - £ 

-TSfi** 5-7 «£BIHG>#7LBt 0 
[ft** 9 ] IReOff ^U0-50Mmt\ SJL*# 

2 0-6 0%t% ^Ml/i^ooowm^: 
£«MS£-t- SHI** 5-8 cov^m^-3SJc|E*o# 

[ft** 1 0 ] Iff** 5-9 OV^i* qifcEtt© 

[0001] 

tctf y tr= y ^V^OTI. *Jh^fe*S*JLR*3 
S„ 
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[0 0 0 2] 

«— &«»-cs>s y a>< ;*->-- 
[0003] y ^a^v mm. nm. 

(D^^WBissf^TLKoffi^ tmtt £ nr. v * s„ 

[0 0 0 4] yf-)ix^t^li(Oi», LiCF 
3S0 3> LiAsFe, LiCI04, LiBF4, LiPF< # t'Oiflff!:, 

r£ri^*£*iSo 

[0 0 0 5] -fcv*U— ^Mf*, — 5£(DiaSfCig-r 

(WT, r^yh^^^Uttj £»i-s) a*B*$;h, 
So mn, ^SBM^isia^mto^cfeKiw. ^ 

3. iott/^i — ^ S i^ttWt L> ir 

ix«±^Bfe*5SSRS:BSJti-S«# £1~S t coffcSo 
[0 0 0 6] £btc, 7Ljft«HSLfc«, tt*>Kte*&S-h 

S) ^S*SixSo 

[0 0 0 7] y ^ ^ u 

TJ*. ^m^3-6 4 3 3 4^m^ ] J tl^7 -f 
#7LlR*SBg^Si^Tv^S• L£>U ^y^-u^^>-^^ 

s. 

[0 0 0 8] »B¥5-9 4 8 1 2#^«^ttff 

jJSfRl±t5^^tit^5o La>U #ffiSttS!l^J:Sfflf 
V> <t ^5Fplfi£r*TLT^So 

[0 0 0 9] ±IBOJ; 5*HH^Sr»fti-syS:«)*c, ft 
lt A#**fttt*:*i-s ^ y ^o>fb y ^ 

v^So 

50 [0010] 0tJ^f^ N 7- 1 7 3 3 2 3 #^«^ 
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y ^it^^v^r^nm^m^^th. »H¥8-3 2 
3 9 1 O^^ICli, ^v^it^^vf^nmt^ 

[ooii] zK y j^^it tr= y T^iiiifit i 7 0-18 

=- ] jT>£Hmtel 10 — 13 O^f+iST'TL^f^S^:^ 
->tyh^!?^«FttSr«St5. b*»U ±Kt*3fe 

45. Lfc^ 0 x, #y 4-*77i"<>'^>'- l left* 
#*LR«r* 3t»(WRt L-C7Ky^o^t*ny^^#qFLK 

tK y ^o{t y ^v^TLKttiBfRtt^^je: Lt*$ 9 . 
^y^ofb^=y-^^»»«iB^ii»»K*tt*fBj±s-fr5 

[0013] — 10-316793 #^«^ 
[0014] 

ffftfc* y ^o<b bf =i y >-SWMiSr«flW- S - * § 

->t^^^y«ioJ:«MtLfc, iitjfa^y^ 
o {b t*= y 7 s >jkmffet>* h ta z> ^nmzmm-t z r t * 

[0 0 15] 

^2xi0 5 -7xi0 5 T'fc^ ^fi^ixio 

6 ^±cd# y ^o{b tr~ y fySiM^l:^^ y 

{b tf- y X V^WflggSfST? 7-65 it%ttt5 r fc 

[0016] _biE^7K y ^o{bf~y ^v^Wflg 
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[ooi7] *n^y^oft^yr> 

»»«Bli. Ii¥Wi^2xio 5 -7xio 5 ^ 
y ^ofkt'- y 7y»ffcot, »wixio 
•a J:©* y ^o<b f = y ^ ^x«wjft5><:^ y 
<b e- y x >*»jib*»-c 7-65 tt%^tt 6 r t 

[ooi8] *^i^02Ky-^o{t;tr^y xvaMSfJJii*. 

70 1. 7Xl 0 5 -6. 5 X 1 0 5 Oli^^t^tt 

5#y-&»ofbtrny T^xstiiBa 5-9 9ii%^ 

1. 0 X 1 0 6 — 6. 5 X 1 0 6 Ofift^^ft^#-r 

* # y ^o<b y >»«mb i-65 aa% £ 
[0019] &tz, *mw<D7$}) ^o^bt'-y r^mm 
[0020] ^wozKy-^ofk^yx^w 

20 [0 0 2 1] **W(0*?L««, fift^^ft^ 2 X 
1 0 5 -7 x l 0 5 -C£>9, a>o#^*j&s 1 x l 0 6 £Lt 

y ^ofb t*- y t* ^s«tJiB^Sr±2K y ^ofb 
y ^^«Mgs*rc7 — 6 5ii%ttt5^y^ofb 
t*- y t* >*»iiBa>fcfcs c £ z&mt-tZo 

[0 0 2 2]WI^Wt 1. 7X10 5 -6. 
5 x i 0 5 ofiS5pJS^*SrWr^^y-S»o{btfny 
T>«3 5~9 9li%«i: N 1. 0X10 6 — 6. 

5 x i o 6 coif^^i^t6^y ^o^t-^y 
is&fflffe i-65 as% <t # y ^o>fb tr = 

[0 0 2 3] *»WW#?LIJI«:, 17 5t^±(0 

BL£«:W-t-5# y ^ofb y >-»«MB*»feftS r t 

[0 0 2 4] 4fc, **W^#7LI»fi, ^HScoAKy^ 
ofklfiiyT^^WIB^bftSC tt>m-£ LV\ 

[0 0 2 5] *«W^#TLBItt, JK<£>J?£asi0 

-5 0/xmT\ MW2 0-6 0%t, Xf— 

200 owm6:^mu\ 

[0 0 2 6] *5g^O«»fi, ±I50#?LII^ir/NU— 
[0 0 2 7] 

[0 0 2 8] *^pjco7jfy^o{bf ^y^^RWUBtt, 

Ii¥WW2X 1 0 5 -7 X 1 O 5 (7)^y^o{b^ 

^ y f^wt'fcot, i x i o 6 w±<£># 

y ^ofbt^ y x^w/Brt^SrdfeaKy ^oibf - y f 
>-7fkmmmmx i — 6 5i:*%$^ri-5fcoT-fc5. 

[0 0 2 9] *^0^O^?LR(i N 
50 ^ 2 X 1 0 5 -7 X 1 0 5 t^^ ^WlXlO 
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{b t'~ y 7* ^»»jib**t? 7-65 * y 

[0 0 3 0] **9il;:*5V*T, ^^o^t^yr>^ 

WJlitii, ^ofbf- y x^co*^ y (-rft*? 
^y^o{bt*^y^» , ^jzu^oYb^y^v 

ztih<Dm^^m^-t^o ^ofkt^ y ir>^m^ 

^otru^ % H^o<b^^u->\ E.&oitmt^i' 

{b f n y 7 v t pTIBft* / £ ^ ft 5 = 

#y-^-te, ^ofi: y f y^i^fi ^ L t 7 o 

SoiBS^fe^ofkhr^yT*^ i o o^e/w%^e>ft^^ 

[0 0 3 1 ] **M^*5V>r, Iff^ti 

fiJ\ y/V/<-*x->'3y^p-7l,^77-<- (GP 

C) ^v^tn-^ f;ut°o y K>WjBET?MJ6Snfc# 

[0032] *&w<Dtf\) ^ikv-VT^Thmmte, 

li¥Wi^2xio 5 -7xio 5 t^^ ^oi> 

t-4^i x i o6j^±(o?Ky^o{h;t^y ^>*«Mi* 
'A*±tf y ^o>fk f = y fy^iis$t 7 ~ e 5 as 

%-&^rr£fctf>, l x i 0 6 J£*_h<£>^:b^5jg 

[0 0 3 3] 5ft^*^*{^-r5r ktZ.£ V) s 

^5 # y ^o>fb tr- y ^ v^ots^ ib ft s ^tlr^rsr 

[0 0 3 4] rcr% HIRKflM£j:»ttBofRK»^«t 

[0035] ^w^jKy-^ofbtr^y^^ajflBf^ 
li¥Wi^2 x l o 5 -7 x i o 5 £P£ 
K(i3xio 5 -6xio 5 , $f>icff*L<fi4xi 

0 5 ~5. 5 X 1 0 5 T^5 o 

[0 0 3 6] fl¥Wi^2x i o 5 J: D/hSv^Jf 

^ft5«jRj^*>9, sKy-^ofbif^y^^aiwiBisj:^ 

-fcita* fe ft 5 £?LI»rc>««W3££ t> ttTi" fe 

[0 0 3 7] ^woTjfy^o^t'-y^v^wJfB^. 
^ft^ i x i o 6 iU_t<D;tf y^ofbt-^y ^^*»ib 
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yr^«ffi©ttifi, #£L<fi7~5 0li%T* 

[0 0 3 8] $W*J^fift%J:9/h$^«<&|* % *y 
^olbt^ y r^xajIBoiHiR^tt^+^ftv^fflfii 

yo [0039] ^wo^y-^offcir^y^^WJiBtt, 

1. 7xi0 5 -6. 5xi0 5 ^lfW^Mtt 

^^y^ofbt^yfyiWss-ggiiyo^ 

1. 0X10 6 ~6. SXio^lif^Mtt 
5 # y ^ofb t*=. y ^ V^»flB 1-65 fifl% £ 

[0 0 4 0] #3I^CD#?L§£|* X 1. 7X10 5 

-e. 5xio 5 ^ii?wMtn^y^ 

t^yfy«3 5-9 9ll%t, 1. 0X10 6 
-6. 5X1 0 6 ^If?^Mft5^y^oft 

[0 0 4 l]ii?^Wl. 7X10 5 -6. 5 

xio 5 t^55Ky^o{t^y7y,Wi (jwt, » 
^££9 aw^fio^y ^ofbtr- y ^*»jib£# 
i") <b > M¥*&4H c -**s 1 . oxio«-6. 5x1 
o 6 r*fo5^y^ofbtf^y ^^^OTi out. 
«t 19 jBK^so^K y ^o>fb y 7*>>7&mm t »-t) 
t&±.ftv>m&x^m£i£zzk\£j:L maw-® 

2X1 0 5 ~ 7 x l OScoiGlS^^^oo^T-ffl^ 1 

30 x 1 0 6 &±<Dmm&*&i£ft&miRtoizmto£itit7$ 
y ^o>fb t*- y t^jmubjW «btt5 0 
[0042] ticxQs ^y -^o^btr-y 

i«]± u ^^y^o^bt'^y-^ 
v*»flB** b ft 5 *7LBt«>BBMf3fts ft±-T 5. 
[0043] ii»^T-*^>^y-s»o{btf=y t^^wab 

1. 7X10 s -6. 5X10 5 T 
feSrt^ffSK, J:t?»^L<(i. 1. 8xio 5 
-5. 5 x l 0 5 -e&«9, S^»^L<fi, 3. 2X1 
0 5 ~5. 5 x l 0 5 -e&6 e 

40 [0044] ii^T-i^^y^oibt^y^v^OTi 
^lif^l^i 1 l . 7 x 1 o 5 J: 
*«tt«3ftsft< * y ^oftf- y fyMflg^io^ii 

inl^felD. 6. 5xio 5 J;D^v^(i fflM 
a*ig< ^Ky -^ofbtr^ y ^^jRWBBfei^tt^bfts 

[0045] SiB^ft^TKy^ofbt'^ y fy^tl 

Ofi*5pA&^J|tt % 1. 0X10 6 — 6. 5X10 6 T 
fe5:^^L<, J:9»*L<tt. 1. oxio 6 
50 -6. 0xi0 6 Tfc^ fi^^^Kli, 1. 0X1 
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O 6 — 5. 5X1 O s T-£>5o 

[0 0 4 6] mm&*&<D#y 

0 x i o 6 J: 9 /h 2 v 
tt*ttTi-6«rtl*s*>5. fi*¥*S5>^**5 6 . 5X1 

[0 0 4 7] a*»T-*©sK y ^o<b tr- y tvMI /o 

•Ht. ml#^ 3 5-99 «9 % 1-65 

5 5-99 fiS%-e$> "9 , «#j&5 i~45 li%T^ 

[0 0 4 8] «>5$hf-*# y ^ofc tr= y 

^6 5li%J: 0*:#l*-efc ^y-^ofbt'n 
y VXttllgjS J: tf* tL^ h ft 3 ^TLJROfiEJKtt^fiT 

[0049] ^o^y^oftt^iifyMfii 

Wo#JLRteiffiE<£> 1 7 5 { C^±coj|4^^^i-6^y ^ 
o|b t'n y f v IM^ b ^ 5 : l^o ^y^ 
oft; b*~ y ^ >-^»ffi<oi»^ tt, L < 1 75-2 

[0 0 5 0] r^T\ |kA£tt»g£Xffifcfttf- (DS 

c) ^j: «9ffl^$n5^i^ B B s <D^e-^^s^# 

*t5o #y ^o{bt^y rvxans^m^as 1 7 5<c 

Sfe^^l 7 S^i^TKy ^o^t'^y^v^Wflg 
ot, afc^a* 1 7 s^ifj/h^v^y^o^fc^y^^ 

[0051] ^jswo^y-fcofttr^y^^tfMiwt* ^ 
mnmm*%*m<Dtf y ^o^t*- y 

[0 0 5 2] C^T\ *3E«£f±, ^y-^o^tf-y^ 
i^6 0 ft*5, :7^7-tttf**WS*5wfcfc:J:9# 
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[0053] **wo*y-fco{fcK'=yf f >'ai»ffif4, 

^ftri* l x 1 0 6 J^±^Si^^fl:^^^^^tg 

tr=y^^«J!i*^fiK5#7LKttWfKitt^iK< ft5« 

[0 0 5 4 ] 43B91a>£7LK0>W£tt« 10- 5 0 Aim 
tfeSIi^K, ^I^L<lil5-3 5/i 
mt'fcSo 1 0 /zraj: O'hSi^&frtt. &Rm(D 

[0 0 5 5] *»R<D#?LI!W>£?L*Wt, 2 0-6 0% 
t*>5r^W*L<, S blcfrfi L< #3 0-5 0% 
T-£>5 e ^7L^2 0%J:9/hSv^»^W:, SMS (# 

m<D-ts< v-9t ttsffi l/c ^ # tcmMSfet^ti^-r 

[0 0 5 6] **«©*?UK«D»«fttt, ^-UHI^ 
LT 2 0 0 09aT-C*5:tW*L< , <k 9£F£L 
<lil 2 0 0»£JLT"t?*>U, *t>#£L< (18 0 0g>£A 
TT'fc5 0 ffla*2 0 0 0fP£*)±%\,^1LmX' 

[0 0 5 7] CCT\ J I S P 8 1 

[0058] &&W(onmL ±M<og>nm*iz'<\s— 

[0 0 5 9] *3gWco«*,<D«3Si: LT(i > ir^u-^ 

; yf y 
^ f> ^- ^ - ^m?&ft ^ ^**«fK^«»}R*^i- 

[0 0 6 0] KT»C*»WO«»0— J!clfi*JST*>5, 

[0061] ant ±isy 
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LT»##;Rlc*#ttttb*K jEffi2ttjEffiy-K6«r 
# LTAffift 8 Jx£. ft*5. IE«2 £ftffi3*> 

«3 <b£#|||^£<»#£^r1-S 0 -fe^U— *l«t 

[0 0 6 2] ::-c, -t^u— * i i^jsno^ui^ 
hteztifr, a»«^©8fttt^8ii, *MMM*ft4ffc: 

>«Fttlc«fc"9 7L^fH*Lr>r^-xo^ft*pijtL, jus 

■MM***"*"*. 
[0 0 6 3] *««fl!>#y-S.oftlf=.y7 f >3R»|ifcJ: 
* y -6* o^b y ^ >-s»Jli^ & ft 6 #?LRlc fcfc, & 

ft#«»*D?Hi: LTtt, -^^^7. m 

««»ftifott**fctt»**7-f 7— , #7*»»4 

[0 0 6 4] *»WO^?LBItt, SHU" 6 w ft < 

y 7 s e> ft 5 bs-*># y ^ofkt'^ y -r 

[0 0 6 5] *5gMco*7LRtt, *ffi{*<B/Ky-$* 

*tfc# y ^ofbt^ y fysttJiw^ftstotfcot 

[0 0 6 6] ##9I<&#?LRra\ ±IBco J: o [cmm<o± 

@^«ft^(?55)-««, fcSVM**6»fl\ ^ 
fl\ Wr»H\ Mtt-ft^i LTftlt^r 

[0 0 6 7] ^^^oikt^y^t 

[0 0 6 8] y ^o^t: tr= y ry*»H8o8 

Wfc*JfiR$tLftv^s % iS«*S«ttlSrfflv>6 

• = ■ =-y-<oj:pft»»***««[«ftif3fts 

[0 0 6 9] »tta^*©#y*o{fci^y^v*afj| 
iaB*#**©# y *oftir = y ^ ^*»ib«t***-& 

fcflKrBWJ-*-*. 
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[0070] MatKica«[ft^i:-- 
h/D^^ibotis^ ^ffi-f-^^y ^o<t:b*-y 
^^wffi^aaft^ics^t^r. 

iBJS^lo* y ^o>fb tr= y fyiffifl^gncg^ 

«£EK5lgp^b3— Kh7 5'7 p ft^<o»«||HliR»fi4' 

[0 0 7 1 ] #*LRli. iiaora^lpJtt^v^S! 

tr- y x >-*»jib £ mmft*A<D7$ y ^o^ft: y 

20 [0 0 7 2] t-ftfc^ ±IE<&l^:frft«**V^— ttfi 

t*(02Ky^— »«&a^?>, a«^*<o/-Ky^o{bhf= 
yf>«^Mt6: £ letter. ii«5>^-*07K 

y ^o^b tr =. y T^^^wg <t ^mtm t (om&vozms 

[oo7 3] wbixfeuis:, &m-rz>2>?um<D 
30 mm^m^xmm^nm^m^o »tm- 

^y^ofttr^y^^jRwiB^asrwai*^ 

\^ximirzmn&&ii<kmzm^tzm&te, ^y^o 
t*- y ^ ^*«»«>««rK#ra r t ^ j; r> ^nmz 

[0 0 7 4] «K»^*oaKy-fco<ktr=y^^*«m 

Sr*»S-frS*«Ei LTfi, 2 0 ~ 2 5 0 ^t&Brtt- 

^7^u-h, i3j:t^rttib<o^^ft^5^tf 

[0075] gSi^i^f^oik^yfyiw 
50 urtt, ^--h^u 
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/Ufa y K^*r*MEt LTJ8^fc#'&tt4 0~190t 

[0 0 7 6] firt^ft^y-fcoibtr^yx^WJK 

©»Hil-i5li%-Cfc5:i:W4L<, J:«9# 
*L<lii-i01i%ft>5, Kt^i5lt%J:9 

a* ili%Jt 0/h*v*»*r±, ^t^MM^S 
ttfiEft9IA^&»K«r«§|-t-6l*n^A< 

[0 0 7 7] ttffiKJ: «9 TLco^Si: LTMt^M 

— rs?ey»-i, 3 

v^y^— yu^, ^y<>>m- i , 3 -^-uv^y a 

[0 0 7 8] mmc&9lLn&§zmk isTitm-tz^l 

{tmtLxiL a&g& mm^/^>^^, mutr^^ 
mt^^y^ofbt^ y 7^«i^i^s#t5 

[0 0 7 9] 

[0 0 8 0] (**¥«5H^**5j:tf#«?-jfc ixio 6 

«±<B*ft#<7>$W*) B*»*lt»©GPCSB (GP 
C-900) Srffll\ #7*fcBgfr«IttSitf>s h o d 
ex KD-8 0 6M, yi/^^Cs h o d e x K 
D-G, »N-^f/Ut e ny KV^iU 
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^n-7h^77>f- (GPC) ^gfJ^Lfco 

[0 0 8 1] (Rft&Tgtt) * h7-tt8TA4 00 0 
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